We propose to take one million pictur,es of high energy neu trinos in an approximately 20% mixture of Neon and Helium using the FNAL 15 foot bubble chamber exposed to the quadrupole triplet focussed neutrino beam with the EMI. Our experience in E-28A has shown that the capability of recording and analyzing high mul tiplicity, multiple gamma conversions, secondary neutron interac tions, and high energy electrons makes this instrument uniquely useful in searching for new phenomena in neutrino interactions.
Introduction
. . This proposal is for an exploratory experiment concentrating on new phenomena at high energies, usina the 15' bubble chamber with a 20% Ne/H 2 filling and a quadrupole triplet neutrino beam optimized for an energy range of 30-200 GeV.
The main emphasis will be on:
phenomena with electrons in the final state 2. a detailed study of dilepton events (with both electrons and muons in the final state) observing their hadronic features such as their aRsociation with strange particles.
recently observed anomal{es in the deep inelastic region
at small x = Q2/2HV .
These phenomena appear to have a threshold at about 30 GeV neutrino energy. For their investigation the broad band beam neutrino spectrum with its large flux of low energy neutrinos pro vides a large "background" of low energy neutrino events. The analysis of high energy interactions is prolonged because of the large number of low energy neutrino events. There is a d.ifficulty of interpretation because of the corrections necessary with a rapidly falling neutrino spectrum. The analysis is greatly simpli fied for the neutrino spectrum from the quad triplet beam. This beam suppresses the low energy neutrinos and somewhat enhances the high energy neutrino spectrum as is seen in Fig. 1 This implies a possible new particle of sufficient lifetime and stab~lity so that it must decay via the weak interaction. E310
proposes to investigate the properties of leptons produced in dimuon events, with rather course sampling of the hadronic component. 
D. Electron Detection
The detection of electrons is possible with a Ne-H mix. 2 Electrons will bremstrah1ung and lose energy. An abrupt change in curvature can be detected visually. The most unambiguous identification of a high energy electron occurs when. the electron has a brem in which the electron loses greater than 30% of its energy so that the change in curvature is sufficient to be easily seen.
If the brem converts and we can identify the gamma then the identification of the primary electron is clear. This requires at least two radiation lengths in the chamber plus some initial length for the primary interaction to take place and some visible length
of the converted bremsstrahlung gamma ray. For a radiation length of 100cm as in the case for 20% by volume fraction of Ne two radia tion lengths is half the chamber so we expect 25% detection effi ciency for a primary electron. A slightly enriched Ne-H mixture 2 would moderately increase the detection efficiency depending on the mixture used. High energy electrons tend to develop an electro magnet shower. Electron neutrinos comprise 1-2% of the total neu trino flux.
The detection of the electron will allow an investiga tion of electron neutrino interactions at the level of a few hundred events.
However with a heavily enriched Ne-H 2 mixture the event be comes difficult to analyze as can be seen (Fig. 2) from the attached events. The produced gammas will convert near the main vertex and secondary interactions will occur to the vertex. This causes many tracks to overlap so that is is very difficult to study the details of the primary interaction.
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III. Event rates
10 12 E28A has found that with 6 x protons on target, a pri mary energy of 300 GeV and a Ne mixture of 20% by volume there is a neutrino interaction every 8 frames.
The raw rate of . the quad triplet beam decreases by a factor of 6 compared to the horn focused beam. The flux is essentially the same above 100 GeV and substantially reduced for lower energies. For the present quad 13 triplet beam with 10 protons on target and 400 GeV primary pro ton energy a 20% Ne-H 2 will yield an event in every 20 frames.
There will be an event over 30 GeV every 40 frames. Foran expo sure of 1,000,000 pictures we would have 25,000 events. The dimuon event rate is about 1% so 250 dimuon events would be produced.
Assuming a 20% electron detection efficiency we would expect -+ 50 ~ e events uniquely identified. We estimate that at least 70% of the ~+~-events will be detected for a total of 200 events. A few tens of ~ e and ~ ~ events should also be detected.
IV. Summary, Conclusions and Detailed Proposal
In summary, we propose to run this coming spring, 1976, during the quad triplet run for E310, with the enriched Ne-H mix avail 2 able from the immediately preceeding bubble chamber neutrino runs.
Since the neutrino beam will be on and the bubble chamber and neon to h · to best there, it seems good sense use t ~s unique opportunity advantage and run the two experiments concurrently.
The relatively flat neutr;no spectrum reduces the b~ckground of conventional neutrino ;nteractions without suppressing the high energy neutrino interactions of interest. Because all events . .
.. ,.iI!""_._lII 9 are interesting high energy neutrino events even though the total number of events compared to broad band are reduced, the analysis is greatly simplified. Depending on the neon mix available we would expect 1 interaction in about 10 pictures. We request 1 million pictures with 400 GeV proton and 10 13 proton on target.
The beam structure, spill time, is compatible with running the bubble chamber and E310 at the same time. Of course the EMI will be used to enhance muon identification and aid in neutral current determination as well as for the dimuon search.
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